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E& M2,

A capacitor consists of two condueling, coaxial, cylindrical shells of radims 2 and b, respectively, and length
L» = b The spacc borwean the cylinders 1s filled with oil that has a dislectoe constant &, Initially both cylinders
arc uncharped, but then a battery is vsed Lo charge the capucitor, leaving a charge +0 on the innet ¢ylinder and
=} on the outer cylinder, as shown above, Let r be the radsal distance from the axis of the capacitor,
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(2} Lising Ganss's kaw, detﬂrmir?'eﬂthe electric field midway along the length of the cylinder for the following
valucs of r, in terms of the given guantlics and tundamental constants. Assum&_ ead effects are neelisible,
1. a=r<b .

v - &owo
Eramrb T e

4=----= I'I
- !QTEg-rL_k J

L.
n h<ra<l "

o
Lok = '

T
T :\Q V/ e
!

GO ON TG THE NEXT PAGE.
-20-



EEEEEEEEEEEREEEEEELE

(b)) Deremmine the [ollowing in terms of the piven quantities and fundammeniad constants. /Ml
— - .
1. The patential difference across the cupacitor e M E-di
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ii. The capucitunes ol this cupacitor
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(c) MNow the capacitor s discharged and the oil is drained from 1t. As shown above, a hattery of emf £ s
cobnsuled Lo apposite ends of the inosr cviinder and a battery of amd 3& is connected to oppasite ends
of the cuter cylinder, Bach cylinder has resistance X, Atsums thal end effects and the contnbations to the
magnedc field from the wies are negligible. TUsing Ampere’s faw, detenmine the magnitude B of the
maghetic field midway along the length of the cylinders duc te the corrent i the cylinders for the fallowing

valuas of » V :;1?\

1. a=<rah

ﬁ-ngm%

—— g

_._-'_._._,.-'—'_

.
B ot S
Chadli

u. beraeal

B':l"ff?:;u’” .-Hi
2N

GO ON TO THE NEXT PAGE.
29



EEEEEEEEEEEEEEEEE!&E}l

E & M 3.

A capacitor consists of two conducting, coaxinl, cylindrical shells of radins ¢ and b, respectively, and length

L == b The space between the cylinders 1z filled with ool that has s dielecine constant k. Imtially both cylinders
are uncharged, kut then a batery 1s uscd to charge the capacitor, leaving a charge +{2 on the mmner cylinder and
—{} om the cuter cylinder, as shown above. Let # be the radial distance from the axzs of the capacitor,

{21 Using Gauss’s law, determine the 2lecizic (eld mdway aleog the length of the evhinder for the following
valucs of r, in torms of the given quantitics and fundwnental copsrants. Assumoe end effects are negligble.
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b Deterrmine the following mterms of the piven guantitfes and funcdainenial constants,

i The potential dlffﬂl‘ﬁI‘ILc: uross the cap E-:m::r
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1. The capacitance of this capadloer
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{c) INNow the capacitor 15 discharged and the vil 1 dramed from it As shown above, 2 battery of emf £ iz
connected to opposite ends of the inner cylinder and 4 bullery ol wnd 3£ is connected to opposite ends
of the outer cvlinder. Each cylinder has resistance R. Assume that end effects and the contributions w this
magnciis {1eld from the wires are negligible. Using Ampere’s law, dotenmine the mapgnitude 8 of the

magnchic held midway along the length of the cyhinders due to the cument in the cylinders for the following
values of r,
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A caparilor consiss of two condocting, coaxial, eyvlindrical shells of vadius ¢ and &, respectively, and kength
Fo» > b The space between the cylinders 15 filled withy o1] that has a dielectric constant & Trutially both eylinders
are nncharged, hut then 2 batiery 18 used to chargs the capacitor, leaving a churge +{3 an the inner cylinder anc
—(? on thc ouker cvlinder, as shown above, Let v be the cadial distance from the axis of the capasitor.

(a} Using Causs’s law, detzarmine the electeic Tield micway along che length of the cylinder for the following
vilues of r, in tems of (he given guanlities and lundamental congtants. Assume end effects ave nepliyible,

i a<r<h
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by Determine Lhe following mn terms of the given quantitizs and fundamental constants.

L. The potential diflerenee aeross the capacilor
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. The capucitance of this capacitor
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(v} MNow the capacitor s discharged and tha oil is dramed from it As shown abowe, a battery of emf £ s
connected to opposite ends of the inner ¢ylinder and & battery of crof’ 3£ 15 connected to opposite ends
af the ourer eylinder. Each cylinder has resistance R. assume that end affects and the coniributions o the
magnetc {1eld eom the wices are negligible. Using Ampere’s law, determines the tnusmitude B of the

magnetic field midway along the length of the ¢ybhoders due 1o the cumrent in the eylinders for the fallowing
values of r.
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